We study the consequences of rotational symmetry breaking in isotropic vector spin glasses.
We briefly review the hydrodynamic theory. Below T~t he system will be found in one of many possible equilibrium states. One such state is singled out arbitrarily, denoted by~and specified by the local magnetic moments I (S(x) ) I. Another equilibrium state~' is generated by a uniform rotation R of all spins 
where I. o is purely local,
The physical quantities of interest are the averaged multiple-spin correlation and response functions. These are obtained from Z by functional differentiation with respect to the fields i;(x, t) and l;(x, t), 6l;, (xiti)
The SG phase is characterized by time-persistent parts in both the local correlations
ne possible state of the system is given by q;, (t, r') =6, , q (t t'), - m, a ph;(x) whereas for co&&1/ra, G(co)=1 -q+b, . This solution was shown to be stable on finite time scales, but is unstable on the longest time scales. ' These results are straightforward generalizations of the corresponding calculations for the Ising case.
In the stable MF solution one takes into account the relaxation of both q and 6 with a distribution of macroscopic time scales. ' These are due to "hopping" processes over energy barriers, which diverge in the thermodynamic limit. The relaxation times have a hierarchical structure that can be parametrized by x E [0, 1] More importantly, the spins at time t can be uniformly rotated with respect to their direction at some other, arbitrary time t', provided the rotation is slow on the microscopic time scale set by I p '. The transformation
(3.9) becomes an exact symmetry of L. 
4T
We can then use the fluctuation dissipation theorem to relate the unaveraged response function ( Q "(x, 1,2)) = -g (&0 (x, I)@ (x, 2)), 
for the particular ordering of external times t, &t3&t4&tq and times separation (t3 -ti)-ri, (t4 -t3)-ri. The integration over (t2 t4) extends -up to time scales r&.
In the MF approximation we replace the fields Q by their values at the saddle point
To go beyond MF theory we expand the Lagrangian L [QI in fluctuations 5Q~(x, 1,2)=Q~(x, 1,2) -Q~( 1,2). Up to quadratic order this expansion reads It is instructive to first calculate the stiffness for the SK solution with constant q and 6=0. Naively, one might expect a k divergence of X (k) also for this theory and one might even hope to find the correct stiffness p, for T sufficiently close to Ts. These expectations are not justified by our calculations, as we now show. We explicitly solve the integral equation (4.9) for components (aflvp, ) = (2222) and (2212), 6L 6L
(5Q "(x', 3,4)5Q' (y, 5, 6) ) +, (5Q '(x', 3,4)5Q ' (y, 5, 6) ) =0, (4. 10) 5Q (x, 1,2)5Q "(x ', 3,4) 5Q (x, 1,2)5Q '(x', 3,4) 6L (5 "(x' 3 4)5 (,5,6))
5Q (x, 1,2)5Q '(x', 3,4) (4.12) 
The overlap between the two systems is defined as Q(, = -g(S', (x))(SJ(x)) . The rotational invariance of the system is manifested in then, the probability distribution of G, 'b Ck(x, x') = (S;(x)Sk(x') ) .
The two quantities G'(k) and 2X'(k) Since the replica free energy must be proportional to n, there must exist an additional propagator whose mass vanishes as n~O. In the following subsection we will make the connection between 62(k) and the physical correlation function, G '( k; 1 
Here the index o stands for all m(m -1)/2 rotation "directions. " From Eq. (5.36) we obtain,
and using the expansion of K(k) yields the final result (5.37) p g2& 2 -dp ( 1 ) It was our main concern to give a microscopic basis for the phenomenological theory of hydrodynamic fluctuations in isotropic spin glasses. We have focused here on the spin-wave stiffness, which enters the hydrodynamic theory as an unknown parameter. In a microscopic approach . the spin-wave stiffness is related to a correlation function of the microscopic spin variables As the critical point is approached we expect p, to vanish + -I~r " (1, 2, 3, 4, 5, 6 )Q~(x, 1,2)Qr (x, 3,4)Q "(x,5, 6) + -I~" "i" (1, 2, 3, 4, 5, 6, 7, 8) Q~(x, 1,2)Q (x, 3, 4)Q "(x,5, 6)Qi" (x, 7, 8) .
(A3)
Here and in the following we put J =1 and denote Q by Q again. I ". (1,2, . . . , n) are the correlations of the local Lagrangian I o, which are connected with respect to pairs, for example, (1,2, 3,4)=(@ (1)@~(2)@(3)+ (4)) g' -(@ (1)@~(2)) (+ (3)@ (4)) g'.
We have formally introduced coupling constants w and y to set up a systematic expansion in~. Eventually these parameters wi11 be set equal to unity. e, "e"j. The second term contributes 
The second term gives the following contribution:
e"je, " f dt3dt4dt&dt5 f dt6 -g e'"'" " '(iS;(t& ) 
